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(54) Hinge mechanism for a clamshell-like device. 

(57) The first hinge (A) operates upon application of a first torque to pivot a panel (14) such as the screen of 
i laptop through a first range of motion (to 14') beyond which the first h.nge (A) "opposed by a 

restrictive force. The second hinge (B) operates upon application of a second torque greater than the first 
toraue, but less than the restrictive force. The panel (14) is then pivotable through a second range of motion 
wTrhe hinges thus work sequentially to pivota.ly couple the panels (12, 14) of a ^^^^^ 
hrough substantially 360 degree rotation <6 2 ). The hinge (A) includes a fr.ct.on bushing which sets the first 
torque. The hinge (B) includes a normally locked pintle which is released by be.ng cammed ax.ally aga.nst 
spring bias under the second torque. 
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HINGE ARRANGEMENT 

Technical Field 

The present invention relates generally to hinges arrangements, and 
more particularly, to a hinge arrangement having first and second hinges which 
5 operate selectively to pivot a cover panel relative to a base panel in a 
clamshell-like device. Although the invention has broad utility, it is described 
below in the context of a handheld computer organizer, a device wherein 
particular utility has been shown. 

Background Art 

10 There has, in recent years, been an explosion in the desire for 

computer organizers, and more particularly, in the desire for handheld computer 
organizers which offer features similar both to desktop computers and to paper 
and pen. These organizers typically include a keyboard and a display screen, the 
display screen being configured to accept input from a pen-like stylus which allows 

15 the user to draw images on the display screen- Such organizers often are 
embodied in clamshell-like devices, meaning that the device includes a base panel 
and a cover panel which pivots relative to the base panel to open or close the 
device. The base panel typically defines the keyboard. The cover panel typically 
defines the display screen. A single organizer thus may be operated either as a 

!0 desktop computer (employing both the keyboard and display screen), or as a note 
pad (employing only the display screen) on which images may be drawn using the 
stylus. 

Handheld computer organizers thus optimally are configured for use 
either in a "landscape orientation" where the display screen and keyboard both 
5 are accessible to the user, or in a "portrait orientation" where the cover panel is 
folded back against the base panel to expose the display screen alone. Similarly, 
base and cover panels are oppositely foldable to provide a clamshell-like device 
which may be fully opened or fully closed. This requires pivot of the cover panel 
relative to the base panel through 360-degrees of motion, a task which often is 
made difficult by the thickness of the base and cover panels. Until now, such 
pivot has been accomplished using complicated linkage arrangements which 
require multiple user manipulations. These arrangements typically have involved 
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U,e cover p^.eL OU.er dev. ^ ^ Such 

• a „d dosing of a clamsbell-iae device without requiring complex user 
° P " U " *TI would be desirable to provide a binge arrangement havmg 
H wZoereiu a controlled handoff of pivo. operation from one 
„ and second **£^V ^ „ „„„,„ be to provide 

Pi-rlmirr " f 'nvciwian 

•n* pre5£n , invention addresses Ore aforementioned problems by 
■ on of a^ge arrangement having firs, and second hmges. each of wh,ch 
" !Z£Z of a different torque. The firs, hinge operates upon 

is operable upon appucanon a of 

application of a ftrs, torque to ptvot ^ force . m 

connects the first panel to the linkage ^ 
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first hinge, and the first hinge is fixed during operation of the second hinge. 
Correspondingly, the linkage element is fixed relative to the second panel during 
operation of the first hinge and is fixed relative to the first panel during operation 
of the second hinge. This enables controlled pivot of the first panel relative to 
5 the second panel substantially throughout 360-degrees of rotation without 
requiring manual adjustment of the linkage element 

These and additional objects and advantages of the present 
invention will be more readily understood after a consideration of the drawings 
and the detailed description which follows. 
10 Brief Description of the Drawings 

Fig. 1 is an isometric view of a handheld computer organizer which 
is partially broken-away to depict a hinge arrangement constructed in accordance 
with a preferred embodiment of the invention. 

Figs. 2A-2C are side view drawings of the handheld computer 
15 organizer depicted in Fig. 1, such drawings illustrating pivot of a cover panel 
relative to a base panel substantially throughout 360-degrees of rotation. 

Fig. 3 is an enlarged and exploded isometric view of the preferred 
embodiment hinge arrangement, such hinge arrangement including first and 
second hinges which operate in connection with a linkage element. 

Figs. 3A and 3B are isometric views of one of the hinges shown in 
Fig. 3, depicting such hinge being illustrated from differing perspectives. 

Fig. 4 is a further enlarged and fragmented isometric view of the 
computer organizer of Fig. 1, the preferred embodiment hinge arrangement being 
shown in detail. 

Detailed Description of the Preferred Embodiment 

and Best Mode for Carrying Out the Invention 
Fig. 1 shows, at 10, a handheld computer organizer having a base 
panel 12 and a cover panel 14. As indicated, base panel 12 defines a keyboard 
12a, such keyboard being configured in accordance with a standard computer 
keyboard of the type well known in the an. The base panel also defines a cavity 
121> configured to receive a stylus 16 which takes the form generally of a pen. 
Cover panel 14, it will be noted, defines a display screen 14s which is configured 
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t0 accept input from .he pen-U.ce ay.us, aUowing a user «o draw images on the 

^"'"organizerlOis useful in various ccnfigurauon.i. being poss.We.0 
.„«, ana relieve data using eifter «he keyboard, the dispUy screen, or both. 
m ^.r thus is embodied in damshen-Uke device, meaning that the cover 
panel and base pane, pivot relative ,o one another so as to open or close ft 
device Figs. 2A-2C for example, illustrate pivot of the cover panel from 
fc^-dosed orientation (Fig. 2A) to a fuu^pen orientation (Fig. 2C), vanous 
intermediate orient being shown in dashed lines. This is adneve « a 
binge arrangement 18 which pivotidry «»uples the base and cover panels ,n a 
manner which will now be described. 

As indicated in Fig. 1, hinge arrangement 18 includes a mdudes a 
Unkag. element 20 which conneos the base and cover panels via a pair of hmges 
„ . » enable opening and dosing of the device. A firs, hinge 30 p.vo.al.y 
connecu the linkage element «, ft. cover pane, to define a firs, lung, axis A. A 
second hinge 40 pivo.aU, connect the Unkag. element ,o the base pane, ,o defin 
a second hinge axis B. The two hinge axes are spaced from one another ,n ord r 
, 0 accommodate pivo. of the cover panel relative to the base pane. substantia,* 

throughout 36<Wegrees of rotation. 

Referring to F.gs. 2A-2C it wOl be understood that cover panel 14 
pivots relative to base pane. .2 using both the first and second hinges, but that 
L firs, hinge operates on* during a firs, range of motion of th. cover panel an 
fte second hinge operates orny during a second range of mouon of the cover 
panel. When opening the device, the second rang, of motion ftrecuy foUows ft. 
L. range of motion, meaning that a. leas, one of ft. firs, and second lunges . 
res.ric.ed a. any given time. Corresponding.,, on* ft. firs, hinge, or fte secon 
hin ge. opera.es a. any one time. Those skffled will appreda*. of course, ha. the 
JLL hinge and second hinge are used broadly h.r.in .0 r.fer enher ft a 
single hinge, or .0 a series of hinges which define a single hinge am 

To open fte device, cover pane. 14 initially is pivoted abou, firs, 
axis A via first hinge 30, linkage — 20 remaining fixed relative to base pan.. 
,2 .f ft. user wishes to use .he organizer as a desktop compmer, fte cover pane, 
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is pivoted to the landscape orientation" shown at 14\ If the user wishes to use 
the organizer as a note pad, pivot continues through the first range of motion as 
indicated by arrow 50. Upon reaching a predetermined intermediate open 
orientation (Fig. 2B), cover panel 14 will engage linkage element 20 so as to 
5 oppose further pivot of the cover panel about first axis A In the depicted 
embodiment, an exterior cover panel surface 52 engages an exterior linkage 
element surface 54, surface 54 acting as a hard stop. This effectively defines a 
limit on the first range of motion of the cover panel at pivot angle 6,. The other 
limit is defined at a pivotal angle of 0-degrees where the device is fully-closed. 
10 Thereafter, the linkage element and cover panel pivot together about second axis 
B (as illustrated by arrow 60 in Fig. 2C). The cover panel and linkage element 
pivot through a second range of motion to the "portrait orientation" where the 
cover panel is folded back against the base panel. One limit of the second range 
of motion corresponds to a limit of the first range of motion as shown in Fig. 2C 
15 at 14". The other limit is the fully-open orientation where the cover panel 
engages the base panel as also shown in Fig. 2C The cover panel thus will be 
seen to pivot an angle 8 2 relative to the base panel, 8 2 representing pivot 
substantially throughout 360-degrees of rotation. The device then may be turned 
over so that the display screen may be used as a note pad 
20 Correspondingly, when closing the device from the fully-open 

orientation of Fig. 2C, the cover panel initially is pivoted together with the linkage 
element about second axis B through the previously-identified second range of 
motion. Upon reaching the intermediate open orientation, the linkage element 
automatically is locked in place to prevent further pivot thereof. The cover panel, 
25 however, continues to pivot about the first axis A through the previously-identified 
first range of motion until it reaches the fully-dosed orientation shown in Fig. 2A. 
It thus will be appreciated that first hinge 30 is operable during pivot within the 
first range of motion of the cover panel, and second hinge 40 is operable during 
pivot within the second range of motion of the cover panel. This is achieved by 
30 employing hinges with differing torque characteristics, the first hinge being 
operable upon achieving a first torque Tj and the second hinge being operable 
upon achieving a second torque T 2 which is greater than the first torque. 
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Operation of <be hinge arrangement will be more fully described in 
reference to Fig. 3 whicb shows hinge arrangement .8 in exploded isometric vie,* 
„d Fig 4 which shows the assembled binge arrangement in de.au. As md.ca.ed, 
Unkage element 20 is a two-piece construction, such pieces coming together to 
capture firs, hinge 30 and second hinge 40, and thereby » define a cooperate 
hinge arrangement whereby fluid opening and closing of the organizer may be 
achieved The linkage element includes a back piece 20a and a front p.ece 20b, 
each configured speciaUy for combination with me other. The back piece for 
campL, defines an upper socket portion 22a and a lower socket portion 24a 
which combine with an upper socket portion 22b and a lower socket portion 24b 
of me from piece to provide upper and lower hinge sockets. The upper lunge 
socket seats firs, hinge 30. The lower hinge socket seats second lunge 40. 

Each hinge socket is configured to allow pivot of its hinge about a 
corresponding hinge axis. b«. the lower hinge socket also defines locking 
m echanism whereby pivotal operation of the second hinge may be opposed. 
Lower socket portion 24a thus will be seen to define a firs, notch having a floor 
26a, and lower socke, portion 24b wfll be seen to define a second notch havmg 
a floor 26b. The firs, notch has opposite side walls 25a, 27a. The second no,ch 
similarly has opposhe side walls 25fc 27b. Side waUs 27* 27b are generally 
perpendicular .o respective no,ch floo*. Side wans 25a, 25b are a, ob,use ang.es 
relative ,o respective no,ch floors so as «o enable cammed engagemen, w.0, 
corresponding cammed locking tabs as will be described below. 

Referring now to first hinge 30, it will be no.ed ti,a, such lunge 
includes a shaft 32 mourned in a housing 34. Housing 34 includes a frictiona. 
bushing (no. shown) which opposes pivo, of shaft 32 with a subsrantiaUy cons,an, 
fricuonal force. Shaft 32 thus is rotatabl. within housing 34 only upon ach.ev.ng 
a corresponding firs, torque T, whicb overcomes me opposition of the friconal 
bushing. Typical*, shaft 32 routes under a firs, torque T, of approximate., 

11 2-16.0 Newton-millimeters. 

Shaft 32 includes a tab 32a configured for receipt within a slot 14fc 
of cover panel 14 (Fig. 4), effectively fixing shaft 32 relative to cover panel 12. 
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Housing 34 includes a tab 34a configured for receipt within a corresponding slot 
23 of linkage element back piece 20a. This effectively fixes housing 34 relative 
to linkage element 20. First hinge 30 thus is operable upon application of a 
torque Tj to pivot the cover panel relative to the linkage element through a first 
5 range of motion. The linkage element, however, nominally is fixed relative to the 
base panel until application of a second torque T 2 (greater than first torque Tj) 
which is capable of releasing the locking mechanism of second hinge 40. 
Correspondingly, the cover panel nominally pivots relative to the base panel 
through a first range of motion defined oppositely by the fully-closed orientation 
10 (Fig. 2A) and the intermediate open orientation (Fig. 2B), Torque T 2 typically 
will not be applied where pivot may be achieved under a first torque Tj, as during 
the first range of motion. 

Turning now to second hinge 40, it will be seen that the second 
hinge includes a pintle 42 having a tab 42a which seats within a slot 12c of base 
15 panel 12 (Fig. 4). This effectively fixes the pintle relative to the base panel. 
Pintle 42 also seats within a socket defined by lower socket portions 24a, 24h, but 
such seat is releasably lockable to provide for pivot of the linkage element 
relative to the base panel upon application of a second torque T 2 . The pintle is 
mounted in the socket via an annular rib of the linkage element (a portion of 
20 which is shown at 28a), such rib being configured to fit within a corresponding 
annular channel 48 of pintle 42. A helical spring 44 extends along the pintle 
between a fixed washer 44a and a related floating washer 44fe. Washer 44h 
defines one wall of annular channel 48. The other wall is defined by the contour 
of pintle 42. The channel thus may be altered (i.e^ widened) upon overcoming 
25 the bias of helical spring 44. 

Pintle 42 also includes a head 43 from which extends a pair of 
cammed locking tabs 46a, 46b which matingly fit into corresponding notches of 
linkage element 20. Locking tabs 46a, 46fc are shown in detail in Figs. 3A and 3B 
which depict the second hinge from differing perspectives. As indicated therein, 
30 each locking tab defines a side wall 47a, 47fc which is generally perpendicular to 
the corresponding locking tab's floor-contacting surface, and a side wall 45a, 45fc 
which is at an obtuse angle relative to the corresponding locking tab's 
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floor-contacting surface so as to enable cammed engagement with a corresponding 
notch side wall. 

In its norninal orientation, pintle 42 is locked relative to the linkage 
element, the pintle being biased (via helical spring 44) toward a locked position 
where locking tabs 46a, 46fc fit within corresponding notches of the linkage 
element's lower socket It is to be noted, however, that due to the cammed 
relationship between the locking tabs and the notches, it is possible to overcome 
the spring bias by applying a second torque T 2 to the pintle (indicated by arrow 
60 in Fig. 2C). Second torque T 2 typically is at least twice torque T„ and 
preferably is 30-32 Newton-millimeters. This second torque causes the locking 
tabs to cammingly disengage the notches, the locking tabs riding up cammed side 
walls 25a, 25b and onto the exterior surfaces of the lower socket Pintle 42 thus 
is movable laterally as indicated at 70 in Fig. 4. Thereafter, the locking tabs ride 
along the exterior surfaces, the primary opposition to such rotation coming from 
frictional forces therebetween. The pintle then rotates under a torque T 3 which 

is less than both T 2 and T,. 

The first hinge thus operates upon application of a first torque to 
the cover panel pivot the cover panel through a first range of motion, beyond 
which the first hinge is opposed by a relatively high restrictive force. The second 
hinge operates upon similar application of a second torque which is greater than 
the first torque, but insufficient to overcome the restrictive force. Upon applying 
the second torque, the cover panel pivots through a second range of motion, the 
second range of motion typically following the first range of motion. 

Due to the differing torques required to operate the hinges, it will 
be understood that the second hinge is fixed during operation of the first hinge, 
and the first hinge is fixed during operation of the second hinge. 
Correspondingly, the linkage element is fixed relative to the base panel during 
operation of the first hinge and is fixed relative to the cover panel during 
operation of the second hinge. This enables controlled pivot of the first panel 
relative to the second panel substantially throughout 360-degrees of rotation 
without requiring manual adjustment of the linkage element. 
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Mvfitri* 1 Applicability 

The invented hinge arrangement thus will be seen to greatly 
improve opening and closing of a clamshell-like device such as a handheld 
computer organizer. To open the device, it is necessary only to pivot the cover 
panel relative to the base panel, the required torques to pivot the hinges during 
different phases of rotation be selected to automatically bandoff hinge operation 
from one hinge to another in accordance with predetermined criteria. A first 
hinge will operate under a torque T, during a first range of motion of the cover 
panel, beyond which an opposing force in the form of a hard stop will be 
encountered. Thereafter, a second hinge will operate upon application of a 
second torque T* After the locking mechanism has been disengaged, the second 
hinge will operate under a third torque T 3 through the second range of motion 

While the present invention has been shown and described with 
reference to the foregoing operational principles and preferred embodiment, it 
will be apparent to those skilled in the art that other changes in form and detail 
may be made therein without departing from the spirit and scope of the invention 
as defined in the appended claims. For example, although the hinge arrangement 
is described above in the context of a handheld computer organizer, it will be 
understood that the invention is not so limited, the claimed hinge arrangement 
demonstrating utility in virtually any device where a first structure is to be pivoted 
relative to a second structure. 
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WE CLAIM: 

1. A hinge arrangement (18) for use in pivoting a first structure 
(14) relative to a second structure (12). said hinge arrangement (18) comprising: 

a first hinge (30) which operatively couples the first structure (14) 
with the second structure (12), said first hinge (30) being operable under a first 
torque (T,) to pivot the first structure (14) relative to the second structure (12) 
through a first range of motion (6,), beyond which operation of said first hinge 
(30) is opposed by a restrictive force; and 

a second binge (40) which operatively couples the first structure (14) 
with the second structure (12), said second hinge (40) being operable upon 
application of a second torque (Tj) which is greater than said first torque (T,), 
but insufficient to overcome said restrictive force, so as to provide for pivot of the 
first structure (14) relative to the second structure (12) through a second range 
of motion via said second hinge (40). 



2. The hinge arrangement (18) of claim 1, wherein said second 
hinge (40) is pivotally fixed during operation of said first hinge (30), and said first 
hinge (30) is pivotally fixed during operation of said second hinge (40). 



3. The hinge arrangement (18) of claim 2 which further 
comprises a linkage element (20) coupled with said first and second hinges (30, 
40), said first hinge (30) pivotally connecting the first structure (14) to said 
linkage element (20) to define a first hinge axis (A), and said second hinge (40) 
pivotally connecting the second structure (12) to said linkage element (20) to 
define a second hinge axis (B). 
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4. The hinge arrangement (18) of claim 3, wherein said linkage 
element (20) is fixed relative to said second structure (12) during pivot of said 
first hinge (30) and is fixed relative to said first structure (14) during pivot of said 
second hinge (40). 

5. The hinge arrangement ( 18) of claim 3, wherein said first and 
second hinge axes (A, B) are spaced from one another to enable pivoting of said 
first structure (14) relative to said second structure (12) substantially throughout 
360-degrees of rotation. 

6. The hinge arrangement (18) of claim 1 which further 
comprises a stop (54) operatively engageable by said first structure (14), said stop 
(54) providing said restrictive force to limit pivot of said first hinge in accordance 
with said first range of motion (6 X ). 

7. The hinge arrangement (18) of claim 1, wherein said second 
torque (T 2 ) is approximately twice said first torque (Tj). 

8. The hinge arrangement (18) of claim 1, wherein a difference 
between said first torque (T,) during said first range of motion (8 t ) and said 
second torque (T 2 ) during said second range of motion identifies an intermediate 
open orientation of said first structure (14) relative to said second structure (12). 
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9. The hinge arrangement (18) of claim 1, wherein said second 
hinge (40) includes a pintle (42) and a socket (24a, 24fc), said pintle (42) having 
a cammed locking tab (46a, 46b) configured to fictionally engage a corresponding 
notch of said socket (24a, 24b_) so as to releasably lock said pintle (42) relative to 
said socket (24a, 24b_), said pintle (42) being pivotal upon application of said 
second torque (Tj) to disengage said cammed locking tab (46a, 46b_) from said 
notch. 

10. The hinge arrangement of claim 9, wherein said second hinge 
(40) is pivotable under a third torque (T 3 ) upon disengagement of said cammed 
locking tab (46a, 46fc) from said notch, said third torque (T3) being less than said 
first torque (T,), less than said second torque (Tj)and less than said restrictive 
force. 




Patent 
Offioe 

li 



Application No: 
Claims searched: 



GB 9617345.5 
1-10 



Examiner: 
Date of search: 



E.L.Rendle 
30 October 1996 



Patents Act 1977 

Search Report under Section 17 

Databases searched: 



UK Patent Office collections, including GB, EP, WO & US patent specifications, in: 
UK CI (Ed.O): E2F (FCA, FCB) 
Int CI (Ed.6): E05D 3/06; F16C 11/00 11/04; G06F 1/16 
Other: Online:WPI 



Documents considered to be relevant: 



Category 


Identity of document and relevant passage 


Relevant 
to claims 


X 


GB 2 033 956 A 


(LE VAL) see figs. 2-5 and page 2 lines 105-123. 


1-4 


X 


WO 95/00406 A2 


(MOTOROLA) see figs.2, 3 and 4 and page 4 lines 
20-30, page 5 line 31 to page 6 line 8 and page 10 
line 32 to page 11 line 24. 


1-6 


X 


WO 93/01700 A2 


(ZEOS) see page 7 line 8 to page 8 line 22 and figs. 
7 and 8. 


1-4 


A 


EP 0 550 909 Al 


(MICROSOFT) see figs. 1-3 and column 3 lines 43- 
52 and column 4 lines 4-11. 




A 


US 5 278 725 


(MATSUSHITA) see figs.2B-2D and column 2 line 
48 to column 3 line 2. 




A 


US 4 976 007 


(QUANTA) see figs.3 and 5A-5D and column 4 
lines 18-50. 




A 


US 4 846 536 


(TOSHIBA) see figs. 3 and 8 and column 4 line 65 
to column 5 line 54. 





X Document indicating lac* of novelty or inventive step A Document indicating technological background and/or stale of the an. 
Y Document indicating lack of inventive step if combined P Document published on or after the declared priority dale but before 
with one or more other documents of same category. the filing date of this invention. 

E Patent document published on or after, but with priority date earlier 
& Member of the same patent family than, the filing date of this application. 



An Executive Agency of the Department of Trade and Industry 



